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Overview

- Welcome!
- Syllabus
- Cloud things



But first, let's play a "read and repeat" game!

I WILL NOT

USE MY CREDIT CARD

ON ANY CLOUD SERVICE



But first, let's play a "read and repeat" game!

EVEN IF THEY ASK  NICELY

SO I CAN START A FREE TRIAL





What we will cover

Wide variety of cloud technologies
- Mostly focused on Google Cloud, but we'll take a look at AWS

- Azure doesn't give out free education credits and I don't want you to burn your free trials
- Fortunately, all skills are transferable between cloud environments

- All different points of the cloud stack



What do you want to cover?



Knowledge you are assumed to have

Ability to program in some language
● You will be working on a real project!

Ability to work individually and on teams
● You're an adult, I also expect maturity and even effort-sharing where necessary

Ability to talk to me if you have problems
● Don't be nervous, I am very approachable!



How class will generally work

Our classes are 2 - 1 hr 15min sessions per week
- Classes will be a mix of:

- Lecture
- Discussions
- Labwork

- Guided/self-guided work

Subject to change based on material, naturally
- But, I want you to get practical experience





You will develop a half-semester-long project

Goals of this project:

1) Have something portfolio-worthy at the end

2) Develop it like a real-world project
a) Proposal, updates, presentation, etc.

3) More detail around midterm - start thinking of something now you'd like to 
"cloudify"



Project?

I want you to create something that is interesting to you

Are you a software developer with latent tendencies for video game design?
● Make a cloud-hosted video game!

Aspiring app developer?
● Make that app (...using cloud technologies)!

Sysadmin?
● Manage a load-balanced server application of some sort!

No clue!?!?
● Let's talk

It will need to contain a 
handful of cloud services 
though, not just one!



Research!

Also, I do research!  Sometimes in the cloud!
- Research being exploring something new or interesting and writing 

academic papers on it

If you are interested, please reach out to me via email/Discord and we can chat

- It would involve a longer term project with the possibility of a publication on 
your resume/CV

- And probably extra credit since it would be more involved



Our tech stack
Class is synchronous in-person, meaning:
1) Class runs at specific days/times
2) Office hours are in-person (can be online) as well

Class website: Blackboard // https://efredericks.github.io/gvsu-cis437/  
Async Chat: Discord

If you want to get a hold of me for questions:
● Ping me in Discord
● Email me
● Visit office hours (virtual or in-person (generally))

https://efredericks.github.io/gvsu-cis437/


Syllabus

As always, the syllabus is worth reading

Important topics like:
● When is my final exam?
● What is the grading breakdown?
● What time does this class meet?
● Where can I find the nifty textbook?



Questions so far?



So...

What cloud technologies are you familiar with?



And so…

What do you think of when you hear cloud computing?



Google Iowa Data Center

      Google Euro Data Center



FULL DISCLOSURE
99% of my demos will most likely be with Google Cloud

- They have a really good education program
- (Very easy to get credits for teaching others)

AWS is … OK

Azure is … non-existent for education

—

But, all skills are 100% transferable (concepts same, syntax different)
[VMs] Google Cloud Compute Engine (VMs) == AWS Compute
[Serverless] Google Cloud Cloud Functions == AWS Lambda Functions 
…etc.





So what is cloud computing



and…

Unexpected
costs



Infrastructure

Users Applications

An IT infrastructure is like a "city infrastructure"

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


Cloud computing is a continuation of a long-term 
shift in how computing resources are managed

Third Wave
Managed service
Completely elastic storage, 
processing, and machine 
learning so that you can invest 
your energy in great apps. Pay 
for what you use.

First Generation Cloud
Virtualized data centers
You rent hardware and space, 
but still control and configure 
virtual machines. Pay for what 
you provision.

Second Wave
Data centers (colocation)
You pay for the hardware but 
rent the space. Still yours to 
manage.

First Wave
Server on-premises
You own everything. It’s yours 
to manage.

1980s

2000

2006

2009

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


Storage Processing Memory NetworkProcessingStorage Memory Network

Physical/Colocation Virtualized Serverless

User-configured, managed,
and maintained

User-configured
Provider managed, and 

maintained

Fully automated

The cloud has seen a similar progression

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.
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But first…



ALWAYS CHECK YOUR BILLING STATEMENT 

I didn't even realize I had 
charges…



$$ for this class

Everything in this class is free to you

- Do not put your credit card into ANY service
- That is a great way to find auto-charges in a year when you forgot to shut things off

- If you run out of credits ask me for more
- I get them for free through Google



If it is on, it is costing you money

Any time anything is active in the cloud, you are being charged for it
- Virtual machine exists but off?

- Charge for the hard drive storage

- Serverless function active?
- Charge for the build/deploy activities
- Charge for any invocations

- Look at the cloud funny?
- Probably a charge for that too



Intention is to scare you into paying attention

Unless if otherwise specified, turn things off when you're done

You do not want to be out of credits the night a homework assignment is due
- Note: I typically don't respond to emails the evenings that assignments are 

due, start early

I can get you more credits if you let me know ahead of time
- Sometimes a credits request can take more time than expected



Cost reduction suggestions

1. Shut down all virtual machines 
when not in use

2. Set up access rights for all services

3. Do not publish any keys, API 
information, passwords, etc. to any 
form of version control

4. Set quotas for all users



Billing account pays for project 
resources.

A billing account is linked to zero or 
more projects.

Accounts are charged automatically, 
invoiced monthly, or invoiced at the 
threshold limit.

Sub accounts can be used for 
separate billing for projects.

Cloud 
Storage

VMs Cloud
APIs

BigQuery Cloud 
Network

How billing works

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


How to keep your billing under control

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

1 Budgets and alerts

2

3 Reports

4

Billing export

Quotas

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


Budgets and alerts keep your billing under control

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


BigQuery Cloud
Storage

Billing export allows you to store detailed billing 
information

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


Reports is a visual tool to monitor expenditure

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


Rate quota
GKE API: 1,000 requests per
100 seconds

Allocation quota
5 networks per project

Many quotas are changeable

Quotas are helpful limits

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms




Cloud service models (more on this later)

Infrastructure as a service (IaaS)
- Physical devices virtualized (e.g., virtual machines)

Platform as a service (PaaS)
- Environments virtualized (e.g., LAMP stack)

Software as a service (SaaS)
- Applications virtualized (e.g., Office365)



The interface (Google Cloud)



Google Cloud Interface (console.cloud.google.com)



With Google Cloud credits:
- All products are available to you!
- (and I can get you more when you run out)

- NEVER PUT IN YOUR CREDIT CARD (AGAIN)

AWS - you're limited to the pre-baked labs

Azure - …



First…

Let's talk about Projects in Google Cloud



Every Google Cloud service you use is associated
with a project

● Enable services and APIs.

● Enable billing.

● Manage permissions and credentials.

● Track resource and quota usage.

● Programmatically manage your 
projects in Google Cloud.

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.
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Project ID Project name Project number

Globally unique Need not be unique Globally unique

Assigned by Google Cloud 
but mutable during creation Chosen by you Assigned by Google Cloud

Immutable after creation Mutable Immutable

Projects have three identifying attributes

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

https://sites.google.com/google.com/gcp-teachingresources/privacy-and-terms


http://www.console.google.com

Creating a project

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.

http://www.console.google.com/
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Creating a project

Copyright Google LLC. For educational purposes in accordance with the terms of use set forth on the program Website.
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Deleting a project

Often you may be spinning up a project for class with the intention of deleting it 
when you're done

- For example, codelabs that require App Engine… 





One other thing

At some point, you may receive a message that you have too many projects and 
can't create another

- At this point, you need to put in a request with Google to increase your 
capacity

- (I don't have control over your account!)



Another point re billing/projects

Each project is tied to a billing account

Meaning, if billing account has $0, then project is inactive
- Can't be used
- Or edited
- Or any source code downloaded for storage

- So back up anything critical often!
- Examples of critical things to backup?

Eventually, projects with no billing account are deleted and not recoverable



Demo: Spinning up a (free) VM

Your first assignment will have you setup your cloud accounts and create a web 
server, let's look at the VM+web server part of it

Assignment is in Blackboard!



Demo: Spinning up a (free) VM

First, a look at the free tiers: https://cloud.google.com/free 

https://cloud.google.com/free




Active project



Where to find things



Fill out with free tier reqs!



Then, install a LAMP stack

Typically the servers will be running Linux
- Much cheaper than Windows Server
- Get comfortable with Linux commands if you aren't!

- https://www.geeksforgeeks.org/linux-commands-cheat-sheet/ 

(I'll be running them with Ubuntu mainly, but any install is valid as long as you know 
how to use it)

- AND SECURE IT
- ….why?

https://www.geeksforgeeks.org/linux-commands-cheat-sheet/


Ok, LAMP

L : Linux
A : Apache
M : MySQL
P : PHP

https://www.digitalocean.com/community/tutorials/how-to-install-lamp-stack-on-ubu
ntu

https://www.digitalocean.com/community/tutorials/how-to-install-lamp-stack-on-ubuntu
https://www.digitalocean.com/community/tutorials/how-to-install-lamp-stack-on-ubuntu


And then, open ports in the firewalls

More than 1 firewall?

Inner firewall → your virtual machine
- YOUR RESPONSIBILITY TO MANAGE

Outer firewall → VPC network
- Provider's responsibility (though you specify ports)

MAKE SURE YOU OPEN UP SSH AS WELL (on the VM only)
- If you don't, you will lose the ability to remote into your machine
- Recovery instructions: https://www.youtube.com/watch?v=8cKnIkYYsDQ 

https://www.youtube.com/watch?v=8cKnIkYYsDQ


What's the difference?



Make a website?

Going to cheat, let's just clone a Minesweeper game I worked on over the summer
- For fun!
- Hooray!

$ cd /var/www/html
$ git clone https://github.com/efredericks/p5-minesweeper



Now…

Visit the external IP address 
- Should access the /var/www/html folder by default (default Apache page)
- sub-folder for cloned site

Easy peasy "free" website

Didn't use the M or P aspects of LAMP - but they are there for your 
storage/server-side scripting needs



ChatGPT Discussion

First off, how many of you use ChatGPT/etc. to help with assignments?
(no judgements, yet)

How do you use it?

And do you know that it hallucinates?
(here, have some paper)



ChatGPT Discussion

So should we use it or not use it?

Well, the genie's out of the bottle and it is probably here to stay (unless if that 
lawsuit is successful…)

- Just be aware that its output may not be completely correct

…and don't copy and paste it directly into your answers either ಠ_ಠ



HOMEWORK

Homework posted -- accounts setup and web server setup



And now…



In-Class Assignment

What is:

● One advantage and one disadvantage of cloud computing (in general)
● What is one use case for cloud computing?

(Turn in to Blackboard and make sure you include everybody's name on it who 
participated)


